Thiele's modulus for non-spherical particle is assumedby introducing the concept of non-spherical radius, Based on this modulus, Ishida-Wen's model for non-spherical particle considering the shape effect is
In a non-spherical particle as can be seen in Fig. l, it is assumedthat the reaction proceeds in the following manner3):
(1)
The fluxes are oriented toward the volumetric center of the non-spherical particle.
The moving velocity of the reaction interface is proportional to the maximum diffusion length at the proceeding orientation. where ipL is Leva's shape coefficient6) defined by the ratio of the surface area of the spherical particle of the same volume as a non-spherical particle to that of the nonspherical particle and r.
is the radius of the sphere of the same volume as the non-spherical particle.
In (14) and (15) for Eq. (16) The mass transportation resistance through the gas film around a non-spherlcal particle can be given in the sameway as presented in the previous paper3): (27) where Vp,n is the volume of the non-spherical particle whose non-spherical radius is L~and the surface area S V is the sameas V~, m rs the radlus of the sphere p*** ' pm whosevolume is Vm' Substituting Eqs. (14) and (26) The only mass transport taking place in the product layer is diffusion.
Therefore, the diffusion rate through the product layer3) can be given by
ipi (,•o~" m) In the steady state, Eqs. (20), (28) and (30) 38 (1998) Figure 2a) showsthe reduction curve of the sample P2 at 800'C and Fig. 2b) shows that of the sample P5 at 900'C. The rate parameters have been determined from the experimental data by using the methodexplained in Sec. 7-.3. These parameters are listed in Table 3 In Fig. 4 be seen from the values for Pl and P4 in Table 3 . As these parameters are independent of the particle size and shape, it is expected that they can be used as the indices of the reactivity and diffusivity of the iron oxide pellet, Using the rate parameters in Table 3 In Fig. 7a ), the rates for c= 100 and 200 are compared. The rates are quite different. Therefore, the rate of the reaction is affected considerably by the size and shape of the iron oxide particle.
In Fig. 7b) , the rates for c=10 and 20 are compared. In this case, the rates are affected by the size and shape of the iron oxide particle but the effect is not more than those for higher values of c.
In Fig. 7c) 
Using the rate parameters, the theoretical reduction curves are obtained. These curves are in good agreement with the observed data.
As 
